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(57)Abstract: 

PURPOSE: To make it possible to obtain good optical 
coupling efficiency without hindering the optical coupfing 
between a laser array and the cores at the end faces of 
optical fibers even if an adhesive flows between the 
optical fibers and V grooves by forming recessed parts 
for preventing the flow of the adhesive near the end 
faces of the optical fibers facing the laser array. 
CONSTITUTION: Plural pieces of the V grooves 4 for 
aligning and fixing the optical fibers in parallel with each 
other and the grooves 8 for preventing the flow in of the 
adhesive intersecting with these V grooves 4 in 
continuation therewith are simultaneously worked and 
formed on the surface of a silicon substrate 1 by 
applying a photolithography technique and etching 

technique to the silicon substrate 1. Next, electrode pads 3 for lasers are formed by a 
sputtering or other metallic thin film forming technique on the silicon substrate 1 formed with 
plural pieces of the V grooves 4 and the grooves 8 for preventing the flow in of the adhesive 
intersecting therewith. Further, the respective lasers for constituting the laser array 2 are die 
bonded onto these electrode pads 3 by adopting a soldering technique. Finally, the optical 
fibers 5 exposed with cores 6 at the front ends by removing coatings are aligned, joined and 
fixed to the V grooves 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of * this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical parallel transmission module characterized by what a laser array is provided and 
the silicon substrate in which the crevice for adhesives influx prevention was formed near the optical 
fiber end face which counters two or more V grooves parallel to ** which carries out alignment junction 
fixation of two or more optical fibers, and a laser array is provided for. 

[Claim 2] It is the optical parallel transmission module characterized by being one or more continuous 
slots where the crevice for adhesives influx prevention intersects two or more V grooves in the optical 
parallel transmission module indicated by the claim 1. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical parallel transmission module possessing the 
silicon substrate which carries out alignment junction fixation of two or more optical fibers especially 
about an optical parallel transmission module. 
[0002] 

[Description of the Prior Art] Recently, in the communication technical field, the optical parallel 
transmission module attracts attention as equipment which can carry out quick high density assembly of 
the signal -transmission path. It is just going to say the place which poses a problem in case the optical 
parallel transmission module which uses light as a signal-transmission medium is constituted what 
precision improves the light emitting device and optical fiber of laser diode LD and others alignment 
adjustment. 

[0003] The conventional example of an optical parallel transmission module is explained with reference 
to drawing 2 . Drawing 2 shows the easy conventional example which consists of two or more optical 
fibers and array type LD. In drawing 2 , 1 shows a silicon substrate. The laser array shown by 2, the 
electrode pad for laser shown by 3, and the optical fiber shown by 5 are attached and fixed to the front 
face of this silicon substrate 1. The adhesives with which the V groove by which chemical engraving 
formation of 4 is carried out on the front face of a silicon substrate 1, and 6 carry out an optical fiber 5 
here at the core of an optical fiber end face, and 7 carries out junction fixation at V groove 4 are shown. 
[0004] A silicon substrate 1 is the material which can carry out anisotropic etching easily as an etching 
solution using the alkaline-water solution of potassium-hydroxide KOH and others, and can form V 
groove 4 and other crevices easily for silicon-substrate 1 front face with high precision. By carrying out 
alignment fixation of the optical fiber 5 to this V groove 4, the laser which constitutes the laser array 2, 
and the core 6 of optical fiber 5 end face which should counter this are made to be able to align 
correctly, and the assembly precision of an optical parallel transmission module can be secured. 
[0005] The optical fiber 5 which set for the conventional example of drawing 2 , and cut or ground the 
end face carries out junction fixation with adhesives 7 at V groove 4 which carried out anisotropic 
etching processing and formed silicon-substrate 1 front face. And the electrode pad 3 for laser is formed 
in silicon-substrate 1 front face using the metal thin film deposition system of a sputtering system and 
others, and precision can improve [ die bonding ] laser which adopts soldering technology on this 
electrode pad 3, and constitutes the laser array 2. 

[0006] The precision of 1 micrometer is acquired about the geometry of V groove 4, and the path of an 
optical fiber 5, and, as for the laser array 2, a very high assembly precision of 5 micrometers or less is 
easily acquired from the place where the precision of several micrometers is acquired by the image 
processing also as the whole. Let the methods in which illustration explanation is given by drawing 2 be 
the main composition methods from the above thing as the composition method of the optical parallel 
transmission module which uses two or more optical fibers 5. 
[0007] 
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[Problem(s) to be Solved by the Invention] However, in case junction fixation of the optical fiber 5 is 
carried out with adhesives 7 at V groove 4 formed in silicon-substrate 1 front face, adhesives 7 may 
circulate even to the end face of an optical fiber 5, may carry out stay fixation here, and may cover the 
core 6 of the end face of an optical fiber 5. T circulates even to the end face of an optical fiber 5, and 
shows adhesives covering which carried out stay fixation to a core 6 and its near. 
[0008] Thus, it often occurs that originate in the core 6 of the end face of an optical fiber 5 being 
covered with adhesives 7, and it becomes impossible to receive efficiently the light to which the core 6 
of the end face of an optical fiber 5 is emitted from the laser array 2. This invention offers the optical 
parallel transmission module which solved the problem as above-mentioned. 
[0009] 

[Means for Solving the Problem] The optical parallel transmission module which possesses the laser 
array 2 and possesses the silicon substrate 1 in which the crevice 8 for adhesives influx prevention was 
formed near the optical fiber 5 end face which counters two or more V grooves 4 parallel to ** which 
carries out alignment junction fixation of two or more optical fibers 5, and the laser array 2 was 
constituted. 

[0010] And the crevice 8 for adhesives influx prevention constituted the optical parallel transmission 
module characterized by being one or more continuous slots which intersect two or more V grooves 4. 
[0011] 

[Example] The example of this invention is explained with reference to drawing 1 . This is mostly 
equivalent to the thing in which the crevice 8 for adhesives influx prevention was formed near the 
optical fiber 5 end face which counters the laser array 2, in the conventional example illustrated by 
drawing 2 summarizing this invention. Let this crevice 8 for adhesives influx prevention be one or more 
slots 8 for adhesives influx prevention where the example of drawing 2 intersects V groove 4. 
[0012] Here, the method of the composition of the optical parallel transmission module this invention is 
explained. First, photolithography technology and etching technology are both applied to the silicon 
substrate of grade <100>, and processing formation of the continuous slot 8 for adhesives influx 
prevention which intersects two or more and two or more of these V grooves 4 in V groove 4 parallel to 
** for optical fiber alignment fixation is simultaneously carried out on a silicon-substrate front face. The 
crevice for adhesives influx prevention can form these simply easily as compared with the case where it 
constitutes individually. 

[0013] Next, the electrode pad 3 for laser is formed in the silicon substrate in which the slot 8 for 
adhesives influx prevention which intersects two or more V grooves 4 and these was formed, by the 
metal thin film coating technology of a spatter and others. For example, a Cr-Au alloy is used as the 
electrode quality of the material. Thus, the silicon substrate in which V groove 4, the slot 8 for adhesives 
influx prevention, and the electrode pad 3 for laser were formed is called the silicon bench 1. 
[0014] Furthermore, die bonding of each laser which adopts soldering technology on this electrode pad 
3, and constitutes the laser array 2 is carried out. It is more advantageous to form and turn the bonding 
(face down) of the luminous layer down, if the ease of alignment and the cure against thermolysis are 
taken into consideration, although it does not interfere whether a luminous layer is the bottom or the 
bottom or. Alignment junction fixation of the optical fiber 5 which removed covering and finally 
exposed the core 6 of an end face is carried out at V groove 4. As adhesives, although VV adhesives are 
used, it must be careful, for example, so that it may not adhere to the optical fiber end-face core 6 and its 
near. 

[0015] Since the adhesives 7 which transmit and circulate the narrow space between V groove 4 and an 
optical fiber 5 by forming in silicon bench 1 front face the slot 8 for adhesives influx prevention which 
intersects V groove 4 as above will pile up in the slot 8 for adhesives influx prevention, they arrive even 
at the core 6 of optical fiber 5 end face, and its near, and do not come to form adhesives covering T here. 

[0016] 

[Effect of the Invention] By intersecting the crevice 8 for adhesives influx prevention, or V groove 4 
near the optical fiber 5 end face which is as above, and counters the laser array 2 according to this 
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invention, and forming the slot 8 for adhesives influx prevention It is prevented that these carry out 
inflow stay and arrive at the crevice for adhesives influx prevention or a slot 8 in the core 6 of an optical 
fiber end face and its near even if adhesives 7 circulate between an optical fiber 5 and V grooves 4. 
Being prevented can lose the optical coupling between the laser array 2 and the core 6 of an optical fiber 
end face, and it can offer the good optical parallel transmission module of optical coupling efficiency. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] Drawing explaining an example. 

[Drawing 2] Drawing explaining the conventional example. 

[Description of Notations] 

1 Silicon Substrate 

2 Laser Array 

3 Electrode Pad 

4 V Groove 

5 Optical Fiber 

6 Core of Optical Fiber End Face 

7 Adhesives 
7' Adhesives 

8 Crevice for Adhesives Influx Prevention 



[Translation done.] 
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